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HHCTMTyT TeopeTMHeCKOM M npMKJiaAHOM MexaHMKM 

CO PAH 



Pe<pepam 

l/l3o6peTeHne othochtch k ooopyqoBaHWK) p,nn HaHeceHun noKpbiTHM MeTOflOM 
xonoflHoro ra30flMHaMMHecKoro HanbiJieHnn. 3aflana - pacujupeHne TexHonornHecKOM 
bo3mc»khocth, noBbiiueHne 3KOHOMMHHOCTM m 3KonornHHOCTn ycTpoficTBa, pewaeTCfl 
6naroflapn to My, hto y3en HanbineHun, coctohlmiw H3 CBepx3ByKOBoro conna, 
cpopKaMepbi n noflorpeBaTenn ra3a CMOHTupoBaH b noflBHWHofi nonofi LUTaHre, CBH3aH 
nHeBMonpoBOflOM c nuTaTeneM nopoiuKa m nynbTOM ynpaBneHun, ycTaHOBneHHbiM Ha 



KapeTKe ycTpo^cTBa nepeMemeHi/m. 3axBaTHO-noBopoTHbM MexaHH3M, coeflw-miomHfi 
HanbinaeMyK) Tpy6y c H3onnpyK>mei/i Kaiviepofi n cHdeMofi oTcoca, o6pa3yeT 
nbmen3onnpyK)LJ4HM KaHan, no3BonflK>u4i<iii coSpaTb n noBTopHO ncnonb30BaTb h36ntok 
nopoLUKa, 2 3.n.cp-nbi, 2 nn. 

Qopuiyna 

1 . YcTaHOBKa fl/ifl HaHeceHMfl noKpbiTna Ha BHyTpeHHKDio noBepxHOdb Tpy6bi, 
coflepwamaa daHUHy, y3en HanbineHna, ycraHOBneHHbM c B03MO>KHOCTbK> 
aKcuanbHoro nepeMemeHMfl BHyrpu Tpy6bi nocpeflCTBOM KapeTKH ycTpoficTBa 
nepeMeiMeHUfl, nuiaienb HanbinaeMoro MaTepnana, nynbT ynpaBneHHA c 3anopHO- 
perynnpyiomefi apiviaTypoM u mctohhhk ra3a, omma\ou\a^C9\ TeM, hto yciaHOBKa 
HMeeT n3onnpyK>LnyK> Kaiviepy c cucieMOM OTcoca n cSopa Hencnonb30BaHHoro 
nopoLUKa, y3en cpuKcaunn u 3axBaTHO-noBopoTHbiM MexaHH3M TpySw, y3en HanwneHHfl 
BbinonHeH b BMfle CBepx3ByKoro conna, cpopKaiviepbi n noflorpeBaTena ra3a c 
HarpeBaienbHbiMM aneivieHTaMM, pa3MeujeHHbix b nonoti noflBHWHofi LUTaHre, 
CBA3aHHbix nocpeflCTBOM nHeBMonpuBOfla c nmaieneM HanbinaeMoro Maiepnana, 
nynbTOM ynpaBneHMfl u mctohhmkom c>KaToro ra3a, CMOHTupoBaHHbiMn Ha KapeTKe 
ycTpoficTBa nepeivieineHMfl, npu stom 3axBaTHO-noBopoTHbifi MexaHH3M coeflUHeH c 
H3onnpyK>meti KaMeport n cncTeMOi7i OTcoca n c6opa nocpeflCTBOM o6pa6aTbiBaeMoi/i 
Tpy6bi, o6pa3ya nbmeu3onupyK)Li4Mui KaHan. 

2. YciaHOBKa no n.1, oTnMHatoinaflCfl TeM, hto nonaa LUTaHra BbinormeHa c 
pa3MemeHHOM Ha ee KOHue perynnpyeMOM wapoBofi onopoti, HMeiomeii B03M0>KH0CTb 
onopbi Ha BHyrpeHHKDK) noBepxHOCTb Tpy6bi. 

3. YcTaHOBKa no n.1, oTnwHaromaflCfl TeM, hto noflorpeBaTenb ra3a oflHOBpeMeHHO 
ABrmeTCfl w nHeBMonpuBOflOM. 

OnucaHue 

M3o6peTeHne othochtca k oSopyflOBaHnto p,m HaHeceHun noKpbrrw/i, b nacTHOCTH 
aHTMKoppo3noHHbix noKpbm/ii/i, MeTOflOM xonoflHoro ra30flHHaMnnecKoro HanbineHna. 

M3BecTHO oSopyflOBaHwe flna HaHeceHun noKpbrrw/i BHyrpu Tpy6 pa3nnHHbiMn 
cnocoSaMn: ra3onna3MeHHbiM, MeTannn3ai-inoHHbiM, nna3MeHHbiM nT.n. 

M3BecTeH cnoco6 n ycTpoficTBO flnn HanbineHun nyreM ncnapeHna BHyrpu Tpy6KH, no 
KOTopoMy b n3onnpyK)Li4eii KaMepe hctohhhk HanbinaeMoro BeuiecrBa nepeMemaioT 
BHyrpu Tpy6KH b aKcuanbHOM HanpaBJieHMM, hto o6ecnennBaeT nonyneHHe noKpbm/m 
Ha Bcefi noBepxHOCTM Tpy6KH [1] 3a npoTOTun BbiBpaHO ycTpoi/icTBO flna 
ra3onna3MeHHoro HanbineHna BHyrpeHHux noBepxHOCTew Tpy6 n fleTanefi. Yctpomctbo 
coflep>KHT CTaHUHy, y3nbi cpHKcai4Hw Tpy6bi, y3en HanbineHna, nuTaTenb HanbinaeMoro 
MaTepnana, ycTpoficTBO nepeMeu^eHna, cwcTeMy ynpaBneHun [2] HeflocTaTKOM 
flaHHoro ycTpowcTBa flBnneTCfl HeB03MO>KHOCTb HaHeceHun noKpbiTHfi Ha BHyrpeHHioio 
noBepxHOCTb flnnHHOMepHbix Tpy6, TaK KaK nuTaTenb n nynbT ynpaBneHna BbinonHeHbi 
CTaunoHapHbiMn n yflaneHbi ot y3na HanbineHun, hto npuBOflUT k Heo6xoflHMocTH 
co3flaHnn cno>KHoii cucTeMbi Tpy6onpoBOflOB, CBfl3biBa(ou4nx y3en HanbineHna, 
noflorpeBaTerib ra3a, nynbT ynpaBneHun m mctohhuk OKaToro ra3a. 



3aflaneM M3o6peTeHMfl flBnaeTCfl pacojupeHne TexHonornnecKOM bo3mo>kho HaHeceHna 
noKpbiTMA Ha BHyTpeHHtoK) noBepxHOCTb flnnHHOMepHbix Tpy6 n noBbiLiieHne 

3KOHOMHHHOCTM H SKOflOrUHHOCTI/l yCTpOMCTBa. 

3aflana peann3yeTCfl 6naroflapa TOMy, hto y3en HanwneHHfl, cocTOflmw/i H3 conna, 
cpopKaiviepbi n noflorpeBaTena ra3a CMOHTiipoBaH b noflBHWHoti nonofi WTaHre, CBH3aH 
nHeBMonpoBOflOM c nmaTeneM nopoiiiKa c nynbTOM ynpaBneHwa, ycTaHOBneHHbiM Ha 
KapeTKe ycTpoMCTBa nepeMemeHMfl. 

3axBaTHO-noBopoTHOM MexaHM3M, coeflUHflKDii^MM HanbinneMyK) Tpy6y c H3onnpyiOLnei7i 
KaiviepoM m cucTeMOM OTCOca, o6pa3yeT nbinen3onnpyiOLnnCi KaHan, no3BonynoLnnfi 
co6paTb m noBTopHO Mcnonb30BaTb M36biTKM nopoiiiKa. 

LilapoBaa onopa, ycTaHOBneHHaa Ha KOHqe uiTaHru c B03MO>KHOCTbK) onupaHna Ha 
BHyTpeHHtOK) noBepxHOCTb Tpy6bi, no3BonfleT noBbicmb KaHecTBO HanwneHHfl 3a cneT 
cpuKcupoBaHHoro paccTOflHMfl ot cpe3a conna flo HanbinaeMOM noBepxHOCTM. 

CoBMeu^eHne cpyHKquM HarpeBaTenbHbix sneMeHTOB n nHeBMonpoBOflOB b 
noflorpeBaiene ra3a o6ecneHMBaeT KOMnaKTHoe pa3MemeHwe y3na HanbineHwa b 
LiuaHre m pacLiinpaeT TexHonon/MecKne bo3mo>khoctm HanwneHHfl Tpy6 Manoro 
fluaivieTpa. 

YKa3aHHbie npn3HaKH He BbiflBneHbi b Apyrux TexHUHecKnx peuieHnax npn H3y4eHHn 
ypoBHfl flaHHOM o6nacTM TexHMKM h, cneflOBaienbHO, peuieHne flBnaeTca hobnm m 
HMeeT M3o6peTaTenbCKMM ypoBeHb. 

npeflnaraeMoe TexHMMecKoe peiueHne npoMbiwneHHO npuMeHMMO. 

Ha nepTewe n3o6pa>KeHo: cpur. 1 o6w,m bha ycTpoficTBa, cpur. 2 ujTaHra b pa3pe3e. 

YcTpoMCTBo ana HaHeceHna noKpbiTna Ha BHyTpeHHioio noBepxHOCTb Tpy6bi coflepwuT 
CTaHMHy 1 , nbinen3onnpyiomyK) Kaiviepy 2, 3axBaTHO-noBopoTHbiki MexaHH3M Tpy6bi 3, 
y3ribi cpuKcaqnn TpySbi-ntOHeTbi 4, cucTeiviy OTCOca n c6opa Hewcnonb30BaHHoro 
nopoLUKa 5, nynbT ynpaBneHun 6 c 3anopHO-perynnpyiOLneM apMaTypofi n y3en 
HanbmeHUfl, CMOHTupoBaHHbiM c B03MO>KHOCTbK) aKcuaribHoro nepeMemeHUfl BHyTpn 
Tpy6bi. Y3en HanbineHun coctoht m CBepx3ByKOBoro conna 7, cpopKaiviepbi 8, 
noflorpeBaTenn ra3a 9, CMOHTupoBaHHbix b noflBH>KHOi7i nonofi LiuaHre 10 n CByraaHHbix 
nHeBMonpoBOflOM 11 c nuTaieneM nopoiiiKa 12, ycTaHOBneHHbiM Ha KapeTKe 13 n 
nepeMei^aKji^HMCfl BMecTe co LUTaHrow 10 aKcuanbHO Hanbinaeiviofi Tpy6e 3a C4eT 
ycTpoMCTBa nepeivieiMeHMfl 14. HarpeBaTenbHbie 3-neivieHTbi 15 noflorpeBaTena ra3a 9 
flBnflKrrcfl OflHOBpeivieHHO nHeBMonpoBOflaMM noflann ra3a. LilTaHra CHa6>KeHa TaioKe 
perynnpyeMOM wapoBOfi onopofi 16, ycTaHOBneHHOM Ha KOHqe WTaHru m 
KOHTaKTupytomeM c BHyTpeHHeM CTeHKOM Tpy6bi. 

3axBaTHO-noBopoTHbiw MexaHH3M 3, coeflUHntoi^nii HanbinaeiviyK) Tpy6y c 
nbinen3onnpyK)Li4eCi KaMepofi 2 m cucreMOM OTcoca 5 o6pa3yeT nbinensonnpytoinnM 
KaHan. 

YcTpoMCTBO pa6oTaeT cneflyraiMUM o6pa30M. 

HanbinaeMyK) Tpy6y ycTaHaBnuBatOT Ha onopHbie ponnKH ntoHeTOB 4, npn stom 
□JTaHra 10 c y3noM HanbineHun HaxoflMTCfl b npaBOM KpaMHeM nono>KeHnn. 



Tpy6y flocbinaroT b OTBepcTue 3axBaTHO-noBopoTHoro MexaHH3Ma 13 v\ 3a>KMMaKDT b 
HeM. nbinen3onnpyKDL4afl Kaiviepa 2 c cucTeMOM OTCoca h c6opa nopoujKa 5 o6pa3yeT c 
BHyrpeHHeM nonocTbto TpySbi KaHan. ripn noMopmn npuBOfla ycipoMCTBa 
nepeivieineHMfl 14 ujTaHry 10 c y3noM HanbineHMfl nepeMematoT b Kpamee neBoe 
nono>xeHne b HanbinneMOM Tpy6e. 

3aTeM BKiiKDHaKDT cucTeiviy OTCoca m c6opa ociaTKOB HanbinneMoro noponiKa 5, 3aflaroT 
Heo6xoflHMbiM pe>KMM o6pa6oTKM i/i BKnioMaiOT npuBOfl nmaTenfl nopoujKa 12. 
flopoujoK no nHeBMonpoBOfly 1 1 nocrrynaeT b cpopKaiviepy 8. CaoTbifi B03flyx noflatOT 
no nHeBMonpoBOflaM HarpeBaTenbHbiM aneMemaM 15 b noflorpeBaienb ra3a 9, b 
3aieM b cpopKaiviepy 8. CMecb pa3rohmeTCfl b CBepx3ByKOBOM conne 7 n 6naroflapn 
LiiapoBofi onope 16, o6ecneHUBaK>meft Heo6xoflUMbirt perynwpyeMbifi 3a3op Me>Kfly 
cpe30M conna n CTeHKoCi Tpy6bi, paBHOMepHO HaHocnTCfl Ha noBepxHOCTb. 

OflHOBpeMeHHO BKJiHDHaKJT npuBOfl BpameHua Tpy6bi n npuBOfl nocTynaienbHoro 
ABiweHHfl KapeTKM 13 co LUTaHroM 10 m nmaTeneM 12 ycipoMCTBa nepeMemeHwa 14, 
nonynafl npn stom paBHOMepHoe noKpbune no Bceti flnuHe Tpy6bi. 3aTeM HanbineHHyK) 
Tpy6y CHMMaraT, nocne nero umkji noBTopaiOT. 



